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REMARKS 

Claims 2-21 are now in this Application, and are presented 
for the Examiner's consideration . 

Objeskisa fcq Drawings 

The drawings were objected to on the ground that the solid 
cylindrical roll that supports an inner surface of the hollow 
body, as recited in claims 13, 19 and 20, must be shown in the 
drawings . 

However, the solid cylindrical roll referred to in claim 13 
is shown by element 30, and is indicated by the chain dotted line 
in Fig. 2. This element 30 is further described at page 7, 
second paragraph of the present application > As described there, 
the solid cylindrical roll 3 0 is inserted into the helical spring 
and supports the coils of the helical spring, that is, the hollow 
body, with clearance from inside. As a result, the elastic 
deformation of the cross section of the helical spring 18 is 
limited. 

It is therefore submitted that the drawings show every 
feature of the invention specified in claims 13, 19 and 20. 

Prior Art Rejections 

Claims 2, 3, 9, 10, 15, 17 and 21 were rejected under 35 
U.S.C. 5103(a) as being obvious from U.S. Patent No. 3,402,574 to 
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Hauptman in view of U.S. Patent No. 6,350,203 to Zemickel. 
Claim 21 

It is noted that Hauptman describes a drive mechanism to 
transmit rotary driving forces while permitting axial shifting, 
but does not describe a telescopic mechanism for steering columns 
of motor vehicles that transmits the steering torque between an 
internal element and an external element . To combine the two 
references and provide an internal element which has a flattening 
at le^qt on on<g pide, at which flattening the roll barrels roll, 
would not have been obvious to one having ordinary skill in the 
art at the time the invention was made for the following reasons . 

There are different requirements for a sliding drive 
mechanism and a telescopic mechanism for steering columns of 
motor vehicles regarding precision and accuracy of torque 
transmission. Moreover, when transmitting a steering torque, a 
very high reliability of a second element following the movement 
of a first element is required for safety reasons. 

In the sliding drive mechanism of Hauptman, there is no 
flattening at shaft 11. Shaft 11 and sleeve 12 are axially 
symmetrical. Rollers in the form of helically wound springs 18 
lay curved within an angular space between shaft 11 and sleeve 
12. Shaft 11 and sleeve 12 are merely coupled hv friction 
between rollers 18 and shaft 11 and sleeve 12, respectively. 
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This can cause slippage , and therefore , is not suitable for 
steering column© of motor vehicles and for transmitting a 
steering torque, due to safety reasons and lack of accuracy. 
When, in the sliding drive mechanism of Hauptman, a driving 
torque ig transmitted, the forces are uniformly distributed over 
the whole length of the springs. Correspondingly, when a sliding 
movement takes place, the springs 18 are uniformly deformed over 
their whole length. 

This is not the case for the telescopic mechanism as recited 
in claim 21, in which the roll barrels roll at a flattening of 
the internal element, and which roll barrels transmit a steering 
torque between the internal element and the external element. 
When the internal element is turned with respect to the external 
element, the roll barrels that roll at the flattening each are 
only loaded at one end thereof and are deformed only at this end. 
At the opposite end of each roll barrel, the load actually is 
reduced. See page 3, lines 19-27 and page 6, lines 11-19 of the 
present application. As a result, the roll barrels acquire a 
wedge-shaped configuration in view of the axial direction of the 
telescopic mechanism. This means that the effective radius of 
the roller barrel is smaller at one end than at the other end. 
It is submitted that it, at the time the present invention was 
made, one of ordinary skill in the art would have believed that 
this would lead to problems as to the rolling movement of the 
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roll barrels. 

However, the construction as claimed in claim 21 works 
unexpectedly well. This is due to the fact that even when the 
roll barrels are compressed at one end thereof, their circumfer- 
ential length remains substantially the same. As a result, the 
distance the roll barrels cover during a full revolution remains 
unchanged. Therefore, the roll barrels keep their track in spite 
of the uneven deformation. When a cage is present, there is also 
no increased friction between the roll barrels and the cage. 
What is more, the varying elastic deformation of the hollow 
elasticity bodies that occur© during the rolling motions does not 
lead to an increased resistance of the rolling motion. See page 
2, second full paragraph of the present application. This is 
especially important when the steering column has to compensate 
for suspension movements between the car body and the steered 
front axis, while a steering torque is applied. 

Thus, it is submitted that one of ordinary skill in the art 
would not have thought to modify Hauptman by providing a 
flattening, since this would have resulted in uneven deformation 
of the coil springs, contrary to the intended application in 
Hauptman , 

Zernickel shows a torque transmitting linear ball bearing , 
comprising a spring sheet to elastically bias the rolling balls. 
These balls are apt; ^sti^ftUy flgformable. The bearing is 
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rendered free of play by providing biasing means, such as spring 
sheets configured as raceways, urging the loaded roller balls 
against a wall section • See column 3, lines 27 to 53 of 
Zernickel . 

According to the preferred embodiment of the present 
invention, instead of roller balls and spring sheets , only roll 
barrels are provided for guiding the internal element in the 
external element, with at least some of the roll barrels 
constructed as hollow elasticity bodies which are elastically 
deformable. This construction is much simpler than providing 
roller balls and spring sheets for exerting a biasing force. 

There is no disclosure or even a remote suggestion in 
Hauptman or Zernickel that would suggest to one of ordinary skill 
in the art to provide an internal element which has a flattening 
at least on one side and roll barrels that roll at the 
flattering, at least some of the roll barrels constructed as 
hollow elasticity bodies which are elastically deformable, which 
roll barrels transmit a steering torque between the internal 
element and an external element of a telescopic mechanism for 
steering columns of motor vehicles. 

Zernickel does not suggest the use of hollow elasticity 
bodies , and Hauptman does not consider the transmission of a 
steering torque and does not provide a flattening that would 
result in an uneven distribution of forces over each roll barrel. 
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In addition, there ie no reason to provide a flattening on 
one side of the shaft 11 of the drive mechanism of Hauptman since 
it refers to a driving mechanism where a shaft is permanently 
driven at possibly high speeds. The requirements for a 
telescopic mechanism for a steering column of a motor vehicle 
which has to precisely transmit a steering torque are very 
different, as has been described above. in fact, the use of a 
flattening in Hauptman would defeat some of the operation of 
Hauptman and would be unacceptable. 

As compared to Zemickel, the present invention provides a 
much simpler and yet equally or even more effective construction 
of a telescopic mechanism for steering columns of motor vehicles. 

Claim 3 

The Examiner states that Hauptman discloses that the helical 
springs 18 are tensile springs having coils which in an 
unstressed state lie against one another on a block. However, 
this is disputed, since Fig, 2 of Hauptman shows that even in 
their curved state within the angular space, the springs 18 each 
have a free space between their neighboring coils at the surface 
of shaft 11. This applies to the feature of claim 3 of the 
invention. 
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Claims 10 and 17 

It should also be noted that cage 16 of Hauptman does not 
form a boundary for deformation of an external cross section of 
the hollow bodies, since due to the axial symmetry , when the 
shaft 11 and sleeve 12 are turned relative to each other, the 
width of the annular space remains the same* Therefore, this 
such a deformation of the hollow bodies is not to be expected. 

As recited at page 6, lines 13-14 of the present 
application, the maximum deformation is attained when the 
thickened sections 22 of the cage are clamped between the 
flattenings 12 and 16. There is no similar structure or function 
in Hauptman. 

Accordingly, it is respectfully submitted that the rejection 
of claims 2, 3, 9, 10, 15, 17 and 21 under 35 U.S,C. §103 (a) , has 
been overcome . 

Claims 4, 13, 14 and 19 were rejected under 35 U.S.C. 
§103 (a) as being obvious from Hauptman and Zernickel as applied 
above, and further in view of British Patent No. GB 530,342. 

The remarks made above in regard to Hauptman and Zernickel 
are incorporated herein. 

In the first place, GB 530,342 discloses neither a steering 
column nor a telescopic mechanism, it only discloses roll 
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barrels formed as hollow elasticity bodies. However, these roll 
barrels are a r r^ng ^ d longitudinally of the cylindrical internal 
and external element a to form the roll barrels of a radial 
bearing. Thus, they are oriented in the same direction as the 
sleeve and shaft . They are not involved in transmitting any 
torque from the internal element to the external element, and 
when they are compressed due to radial forces acting on the 
internal element, they will be compressed along their whole 
length. 

As discussed above, with the present invention, when a 
transmitting torque is generated, one end of the roll barrels is 
compressed to a greater extent than the other to facilitate this 
operation. This is because of the orientation of the roll 
barrels in an orthogonal direction to those in GB 530,342. 

GB 530,342 is only concerned with a turning mechanism, and 
also, the roll elements of GB 530,342 are oriented a right angles 
to those in the present invention, since GB 530,342 uses the roll 
barrels as bearing type elements between two relatively rotatable 
elements. 

Therefore, even if the British patent is combined with 
Hauptman and Zernickel, it would still not cure the 
aforementioned deficiencies of Hauptman and Zernickel. 

It is also submitted that the Examiner is in error when 
stating that British Patent Document GB 530342 would demonstrate 
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that the roller barrel bearing further comprises helical springs 
formed from spring steel with a rectangular cross section. The 
reference to page 3, lines 25-29 does not refer at all to a 
rectangular cross section, but merely to a conventional tightly 
wound coil spring, and such coil springs conventionally have 
circular cross sections. Fig. 4 also does not show any 
rectangular cross-section of the coil springs, contrary to the 
recitation in claims 4 and 14. 

Claims 13 and 19, as discussed above, refer to the roll 30, 
shown in Fig. 2, inserted within the coil springs. Fig. 4 of the 
British patent shows a construction with pins 20. These pins 20 
are securely fastened within the end convolutions of roller 11. 
Pins 20 engage with angular grooves 19 of a tubular member 10 of 
the roller bearing. See page 3, lines 118 to 130. Contrary to 
the solid cylindrical roll of the invention as claimed in claim* 
13, 19, or 20, the pins 20 do not support an inner surface of 
roller 11 with clearance. In other words, if they are securely 
fastened with the ends of the springs, there cannot be any 
clearance, as recited in claims 13 and 19. 

Accordingly, it is respectfully submitted that the rejection 
of claims 4, 13, 14 and 19 under 35 U.S.C. §103 (a) , has been 
overcome . 



16 



PAGE 16/22 ■ RCVD AT 7/15/2004 6:54:14 PM [Eastern Daylight Time] * SVR:USPT0-EFXRF-1/2 1 DNIS:8729306* CSID:201 488 3884 ■ DURATION (mm-ss):05-2O 



From: PATENT LAW OFFICE 



201 488 3884 



07/15/2004 17:52 #157 P.017/022 



Claims 5, 6, 18 and 21 were rejected under 35 U.S.C. 3103(a) 
as being obvious from U.S. Patent No. 3,3 65,914 to Asher in view 
of Zernickel. 

The remarks made above in regard to Zernickel are 
incorporated herein. 

First, it is doubted that the barrel -shaped rollers 16 of 
Asher are elasticity bodies or are elastically deformable* There 
is no support in Asher that they are elastically deformable. 
Rather, Asher teaches away from this by describing that the 
barrel shaped-rollers are tilted so as to frictionallv engage the 
cylindrical surface of the bore 12 upon rotary displacement of 
the inner member 14 relative to the outer member 10. See column 
2, lines 56 to 62 of Asher. The maximum torque such a coupling 
can transmit depends on the frictional characteristics of the 
materials and on the maximum stresses allowable within the 
materials. See column 2, lines 62 to 66 of Asher. When the 
torque is to high, there will be slippage, or the rollers might 
brake . 

The rotary coupling of Asher is not suitable for a 
telescopic mechanism for steering columns of motor vehicles and 
for transmitting a steering torque. This is because, when a 
steering torque is to be transmitted, there will be a rotary 
displacement of the inner member 14 relative to the outer member 
10 before the barrel -shaped rollers 16 have engaged the cylin- 
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drical surfaces. See column 2, lines 57 to 62 of Asher. 
Therefore, the torque transmission has play that renders it 
unsuitable for the transmission of a steering torque , 

In contrast, the construction according to the invention is 
very well adapted for the transmission of a steering torque and 
conveys a secure steering sensation to the driver. 

The rotary coupling of Asher is not play free. Therefore, a 
combination of Asher and Zernickel would in any way need the 
spring sheets of Zernickel to avoid play. This means that the 
invention would not be achieved by a combination of Asher and 
Zernickel. Neither Asher nor Zernickel suggests the use of roll 
barrels that transmit a steering torque, at least some of the 
roll barrels constructed as hollow elasticity bodies which are 
elastically deformable. 

Moreover, referring to Asher, the barrel-shaped rollers 16 
run on grooves 20 of the internal shaft 14, the radius of 
curvature of which is commensurate with the radius of the bore of 
the outer cylindrical member 10. See column 2, lines 1 to 2 of 
Asher. Consequently, there is no f lat ter^^a on any side of the 
internal shaft 14, contrary to the preferred embodiment of the 
present invention. 

Due to the deficiencies of Asher mentioned above, as well as 
the observations noted above in regard of Zernickel and Hauptman, 
even a combination of Asher, Zernickel and Hauptman would not 
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render obvious the subject matter of the present invention, as 
defined in claim 21. 

Further, what has been said above regarding the cage 16 of 
Hauptman also applies to cage 18 of Asher. Cage 18 does not form 
a boundary for deformation of an external cross section of the 
hollow bodies, aince the external cross section of the hollow 
bodies is not deformed, but the bodies are merely tilted. This 
applies to the feature of claims 10, 17 and 18 of the invention. 

Accordingly, it is respectfully submitted that the rejection 
of claims 5, 6, 18 and 21 under 35 U.S.C. 5103(a), has been 
overcome . 

Claims 6-8 and 20 were rejected under 35 U.S.C. 8103(a) as 
being obvious from Asher and Zernickel as applied above, and 
further in view of U.S. Patent No. 1,617,613 to Wells. 

The remarks made above in regard to Asher and Zernickel are 
incorporated herein. 

Wells was merely cited for disclosing a cylinder 20 made 
from a rolled up blank. Wells is directed to a roller bearing, 
and there is no disclosure or even a remote suggestion of hollow 
elastic roller bodies oriented transversely between inner and 
outer elements, that is transverse to the lengthwise direction 
for aiding in both telescoping motion and torque transfer upon 
turning. Therefore, Wells fails to cure the aforementioned 
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deficiencies of Aeher and Zernickel, even when applied in 
combination therewith. 

It must be noted that Wells does not show cylindrical rolls 
that support the inner surface of the hollow body with clearance. 
In fact, tie-bars 18 of Figs. 1 and 2 are part of the cage. The 
tie-bars 18 are not rollers being inserted into the hollow 
bodies, and they are not able to rotate together with each hollow 
body. 

This is, however, an important feature of the invention, 
since the solid cylindrical roll 30 which supports an inner 
surface of the hollow body with clearance , as claimed in claim 
20, limits elastic deformation of an outer cross section of the 
hollow body while still allowing telescopic movement of the 
telescopic mechanism. As a result, even if a very high steering 
torque is applied in extreme situations, the hollow elasticity 
bodies do not collapse but still allow a rolling movement and 
thus a telescopic movement of the telescopic mechanism. It is 
submitted that this feature is not obvious from the cited prior 
art . 

Accordingly, it is respectfully submitted that the rejection 
of claims 6-8 and 20 under 35 U.S.C. §103 (a) , has been overcome. 

Claims 11 and 12 were rejected under 35 U.S.C. §103 (a) as 
being obvious from Hauptman and Zernickel as applied above, and 
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further in view of U.S. Patent No, S, 34 5 ,679 to Lennon et al . 

The remarks made above in regard to Hauptman and Zemickel 
are incorporated herein. 

Lennon et al was cited for flexible cross menibers. However, 
Lennon et al uses balls 32 rather than cylindrical roll bodies, 
and therefore fails to cure the aforementioned deficiencies of 
Hauptman and Zemickel, even when combined therewith. 

Accordingly, it is respectfully submitted that the rejection 
of claims 11 and 12 under 35 U.S.C. §103 (a) , has been overcome. 

If the Examiner has any comments, questions, objections or 
recommendations, the Examiner is invited to telephone the 
undersigned at the telephone number given below for prompt 
action. 

In the event that this Paper is late filed, and the 
necessary petition for extension of time is not filed 
concurrently herewith, please consider this as a Petition for the 
requisite extension of time, and to the extent not tendered by 
check attached hereto, authorization to charge the extension fee, 
or any other fee required in connection with this Paper, to 
Account No. 07-1524. 

The Commissioner is authorized to charge any additional fees 
which may be required, or credit any overpayment to Deposit 
Account No. 07-1524. 
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In view of the foregoing amendments and remark©, it is 
respectfully submitted that Claims 2-21 are allowable, and early 
and favorable consideration thereof is solicited. 



25 East Salem Street 
Suite 419 

Hackensack, New Jersey 07601 
TEL (201) 343-7775 
FAX (201) 488-3884 
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Richard M. GoldbeSrg 
Attorney for Applicant 
Registration No. 28 , 215 
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